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SYSTEM T 


It’s hard to believe, but System 1™ software is celebrating its third birthday already. 
Introduced in January 2000, System 1 differs from previous Bently Nevada software, 
such as Data Manager® 2000, in a number of important ways including the scope of 
assets and functions it addresses, and the degree to which the software is continually 
being enhanced through a series of structured updates and releases. This article serves 
as a primer for those unfamiliar with System 1, explaining its functionality and appli- 
cability while also providing an update regarding the new features introduced in the 
latest release, version 4.0. If you already know about, or own, System 1™ software, feel 
free to skip ahead to the “what’s new since version 2.0” section of this article. If you 
are currently a user of previous Bently Nevada software, refer to the sidebar on page 
20 for information on how System 1 can replace these products while providing important 
new benefits. And, finally, if you are unfamiliar with System 1, keep reading for an 


overview of what this powerful tool is all about. 





PRODUCT UPDATE 


WHAT iS SJISTEM 1? 


System 1 software is a data and information 
management system specifically designed to 
improve the management of plant equipment 
assets. The software was carefully engineered 
to be a robust platform that supports numerous 
plug-in applications, such as rotating machinery 
condition monitoring and analysis, an asset 





added and combined to address a compre- 
hensive range of plant asset management needs. 
System 1 software is modular and scaleable, 
with a client-server architecture. This flexible 
design allows users to build or expand the 
system to fit their business needs. In addition, 
System 1 software can be integrated with other 


documentation portal, a data historian, and 


software systems to support and complement 
many more. Applications can be selectively 


enterprise management objectives. 


A REPLACEMENT FOR 
JOUR EXISTING BENTLYJ 
NeEvdod SOFTWARE? 


System 1 software can be configured to duplicate the functionality and scope of 
previous Bently Nevada software products such as Data Manager® 2000, Trendmaster® 
2000, and Machine Condition Manager™ 2000. In this sense, it is a replacement for 
such systems and can be viewed as our “next generation” of these applications. In 
fact, some customers have thought of the product as “Data Manager® 3000.” If that's 
all you want or need, great. System 1 can certainly function in only that capacity and 
still provide significant value. However, it is important to realize that System 1 can 


also be configured with functionality and scope that far surpasses our previous software 


offerings, delivering value in entirely new ways. If you are a user of any of these pre- 
vious condition monitoring applications, your Bently Nevada Sales Professional can 
assist you by reviewing your installation, identifying the value obtainable from new 


System 1 functionality applicable to your situation, and by offering specific advice 
on how to upgrade to System 1. 9 
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PRODUCT UPDATE 


WHAT OOES SYSTEM 1 OC? 





SYSTEM 1 SOFTWARE PROVIDES TOOLS TO: 





... define equipment assets and 
Organize them into a mean- 
ingful hierarchical structure 






SS ae aF: 
T SEN Ibe bop 
iamar ee ee 











..acquire, associate, store, and 
manage equipment asset data, 
information, and documents 


...access and use built-in and 
third-party applications for 
asset condition diagnosis and 
root cause analysis 


...embed knowledge, reference 
information, and related processes 
/ procedures for diagnosing 
and managing assets 


...automatically generate and 
communicate notifications and 
advisories to decision makers 


1Q03 ORBIT 21 


PRODUCT UPDATE 


THE VdLUE STORY 


BUT DON'T JUST TIKE 
System 1 software enables users OUR WORD FOR IT... 
to very efficiently and effec- 
tively manage equipment assets, In the article “Blueprint 
evaluate their condition, and for Renewal” which 
increase their reliability and appeared in the September 
availability. Increasing relia- 2002 issue of Industry Week 
bility and availability of magazine, the authors 
equipment assets will directly gave 10 recommendations 
improve production capacity in their game plan for 


and quality, and lead to optimal Improving the competi- 
E ee aie ye R tiveness of manufacturing businesses. Number 





ASSET MANAGEMENT 


ENABLES 


1 on their list? Maximize Assets. Here’s what 
they had to say... 


“Find the ‘hidden plant,’ that portion of your 
production capacity that is hidden by anti- 


making process associated with quated (or absent) asset-management approaches. . .” 
managing equipment assets 


System 1 improves the decision- 


“Optimizing the efficiency of production 
by improving both decision 4 5 rr y P 
l eats equipment significantly impacts both 
quality and decision time. Pow- sg 
Sa : profits and shareholder value. Productivity 
erful Decision Support 
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and quality are enhanced. By increasing pro- 


capabilities further improve . : . 
P p duction capacity, an enterprise asset-management 


the decision-making process . . 
= strategy may well determine a manufacturing 


by delivering real-time notifi- 


IMPROVES 


DECi 


company's ability to compete or even survive.” 
cations and advisories to people. r , , 

Corporations that focus on overall equipment 

efficiency find they can add capacity without 

large capital investments. Asset management 

must replace the fix it when it breaks men- 

System 1 increases the pro- tality.” 


ductivity and effectiveness of 
cC e oœ ° ° 
Replace those traditional reactive, function- 
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people by integrating and pro- , 
Me based approaches with asset-management 
viding access to a broad range , , , 
systems that are proactive and integrated into 
of data, information, analysis l . 
the production process. Search for solutions 
tools, and targeted applica- : i . l 
to replace labor-intensive data analysis with 
tions under a single umbrella ; : l 

automatic analysis, fault resolution and work 


INCREASES 
PRODUCTI 


EFFi 


solution. s : A 
notification. 
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WHAT TYPE OF ASSETS DOES SYSTEM 1 ACORESS ? 





System 1 software is designed to address any 
equipment asset that is used as part of the pro- 
duction process in your plant. Like previous 
generations of Bently Nevada software, System 1 





















is very capable in the area of vibration condition 
monitoring for rotating and reciprocating machinery. 
However, System 1 is more than a condition mon- 
itoring application. And, the list of assets supported 
by System 1 is much larger 
and can include virtually 
any equipment asset using 
System 1’s extremely flexible 
configuration tools and 
asset property customization 
features. 


UOE, BUT ARE NOT LIMITED TO: 


> Industrial Gas Turbines > Heat Exchangers 
> Aero Gas Turbines > Boilers 

> Steam Turbines > Vessels 

> Wind Turbines > Instruments 

> Generators > HVAC 

> Compressors > Transformers 

> Blowers / Fans > Pulp / Paper Machines 
> Pumps > Pulp Refiners 

> Electric Motors > Rotary Kilns 

> Reciprocating Compressors > Centrifuges 

> Crushers / Pulverizers > Cooling Towers 

>  Pelletizers / Extruders > Turbochargers 

> Gears > And Many Others 
> Expanders 
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UPDATE 


HOW DO I APPLY SYSTEM 1 TO MY ASSETS? 





System | consists of a variety of modules 
that can be mixed and matched as needed to 
provide the desired functionality required by 
the asset. For example, some assets can benefit 
from thermodynamic performance moni- 
toring, where others dont merit such measurements. 
Some assets don’t warrant vibration meas- 
urements, but do benefit from periodic oil 
condition samples and analysis. Some assets 
use continuous online monitoring, others are 


addressed by a walk-around program using a 
portable data collector. Some assets can benefit 
from inclusion of the process parameters 
surrounding the asset, such as flows, levels, 
pressures, and process stream composition 
provided by lab data. Other assets don't require 
this. By choosing the appropriate System 1 
modules, and configuring accordingly, each 
asset can be managed with the data and infor- 
mation unique to its needs. 


SYSTEM 1 CAIN BE MOOULGARLA 
CONFIGURED TO PROVIDE: 


Communications with Bently Nevada 
hardware: 


3500 Machinery Protection System 


TDXnet™ communications processors 
with or without TDIXconnX™ adapter 


1701 FieldMonitor™ Machinery 
Protection System 


Snapshot™ for Windows® CE portable 
data collector 


Trendmaster® Pro Dynamic Scanning 
Module 


Compatible Pocket PCs (PDAs) running 


Snapshot™ Clipboard software 


Communications with older Bently 
Nevada software: 


+ Data Manager® 2000 
Trendmaster® 2000 


* Machine Condition Manager’ 2000 


Communications with third-party 
software (Reliability, CMMS, process 
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historians, spreadsheets, reporting and 
word processing tools, etc.) and/or 
control and automation hardware (DCS, 
PLC, turbine control, SCADA, etc.) 


* Custom Application Programming 
Interfaces (APIs) 


Industry-standard interfaces (OPC, 
DDE, Modbus®, OLE automation, etc.) 


Display, database, and historian 
functions 


Plug-in or stand-alone functional 
extension modules 


$ Thermodynamic Performance 
* Document Linking 
Lubrication data management 
Balancing / Alignment 


Reporting 
Decision Support” 


Notification 





Applying these modules to an asset may be 
as simple as, for example, communicating with 
a programmable logic controller (PLC) to 
extract alarm and status data useful for man- 
aging either the asset controlled by the PLC, 
or for managing the PLC instrumentation 
asset itself. Or, the asset may require data from 
various sources such as an online machinery 
protection system, a portable data collector, 


PRODUCT 


visual inspection reports, periodic thermog- 
raphy scans, quarterly lube oil samples, annual 
corrosion inspections using NDT technology, 
process-related parameters from the process 
control system, etc. In short, an asset can be 
addressed by as many or as few data sources 


as required to adequately manage that asset. 


System 1’s flexibility lets you configure the 
system to the needs of each specific asset. 


UPDATE 


WHdT’S NEW SINCE VERSION 2.07 





Since we last talked about System 1 software in the Third Quarter 2001 issue of ORBIT, we 
have released version 3.0 and version 4.0. The table below includes new features introduced since 
version 2.0. 


NEw CONNECTIVITY... 


4 TRENDMASTER® PRO SUPPORT — System 1 now can directly accept Trendmaster hardware 
including cable, Transducer Interface Modules (TIMs), and sensors by using our new 
Trendmaster Dynamic Scanning Module (DSM). Existing Trendmaster installations can 
simply replace the Signal Processing Adapter (SPA) card(s) with our new DSM (see page 
62), or they can leave their existing Trendmaster 2000 software in place and use our 
DDE interface to communicate with System 1. System 1 also works with the wireless Eth- 
ernet capabilities of the new Irendmaster DSM. 


~ 3500 MACHINERY PROTECTION SYSTEM SUPPORT — System 1 communicates with the 3500 Tran- 
sient Data Interface (TDI), which continuously collects static, dynamic, and transient 
data over an Ethernet link. 


@ OPC CLIENT / SERVER — In just a few short years, OPC has emerged as the leading protocol 
for communication between a huge selection of automation and control hardware/software. 
System 1’s ability to act as an OPC client and/or server makes possible interoperability 
between automation/control applications, field systems/devices, and business/office appli- 
cations. 


@ CMMS BRIDGE — Support for MAXIMO® version 4.11 CMMS, provides the ability to link 
System 1 software to existing MAXIMO version 4.11 CMMS systems. Included is the 
ability to send work requests, view work history, and launch the CMMS application for 
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details. Events generated through System 1’s Decision Support capabilities can also be 


used as the basis for automatically triggering work requests. 


4 ADDITIONAL HARDWARE — System 1 can now communicate directly with our 1701 machinery 
protection system, our 3300 and 2201 machinery protection systems when fitted with a 
TDXnet™ communications processor, and virtually any other monitoring system using 
our [DIXconnX™ adapter and a TDXnet communications processor. In addition, System 1 
can communicate with GE Mark VI turbine control platforms via the GSM protocol. 


@ ROLLING ELEMENT BEARING DATABASE — System 1 has incorporated connectivity to the most 
popular bearing database package on the market today — The Bearing Expert™ by Inter- 
national Source Index, Inc. This connectivity allows you to simply import bearing 
information (vibration fault frequencies, physical bearing properties, model and manu- 
facturer information, etc.) directly into System 1 from the over one million bearings in 
The Bearing Expert™ product. This significantly reduces the time required to configure 
a bearing in System 1 and helps automate the setting of critical bearing fault frequencies 


and alarms. 


DECISION SUPPORT FUNCTIONALITY... 





System 1 now includes the Decision Support™ functionality first made popular in our Machine 
Condition Manager™ 2000 product. However, System 1 makes Decision Support far more 
powerful because it can be extended to any type of asset and any method of data acquisition. 
Pumps monitored with a portable data collector; fans monitored with our Trendmaster 
architecture; wet gas compressors monitored with our 3500 System; heat exchangers moni- 
tored via parameters imported to System 1 from the DCS — regardless of where the data 
originates or what type of asset it pertains to, it can now be addressed with user configurable 
diagnostic rules and embedded knowledge capabilities provided by System 1’s Decision Support 
module. In addition to existing logical operators, version 4.0 provides powerful new mathe- 
matical operators for building your own rules including: 


s Trigonometric functions (sin, cos, s Coordinate conversion 
tan, degrees-to-radians, etc.) (rectangular-to-polar, etc.) 
fs Constants (pi, e, etc.) s Waveform feature extraction 


(nX, spectral bands, etc.) 
g Range Y, <X< Y.) 


s Counters (number of times a par- 
2 y3 yli . l 
s Power (x, x", x°, X" ^, etc.) ticular operating state occurs, 


s Log (In(x), log, (x) startups, shutdowns, etc.) 


N , $ Timers (elapsed and interval, 
j SAUVEN amount of time in a given state, etc.) 


g Inverse (1/x) 
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NOTIFICATION FUNCTIONALITY... 


Powerful notification capabilities now exist within System 1 that can be used with or without 
Decision Support functionality. While the most “intelligent” alarms are generally those created 
by our Decision Support module when certain conditions meet customer-configured rules, 
simple level-type alarms are also generated by the System 1 software. Our notification fea- 
tures can be used with any alarms or events that occur within System 1 software — not just 
those generated by the Decision Support module. Notification functions allow events and 
alarms to be communicated to a configurable list of recipients via e-mail, pager, cell phone, 
wireless PDA, desktop annunciator, and a host of other methods. And, an event relay card is 
now available, allowing System 1 alarms to be hardwired into an annunciator panel or 
control and automation system requiring conventional hardwired relay signals. 


DATABASE ENHANCEMENTS... 


@ SLIDING AVERAGE BUFFER — Ability to set min/max/avg value over the last n samples, for up 
to 3,600 samples, as frequently as once-per-second. 
@ NON-REPORTABLE FOR RESULT — A Calculated Variable or malfunction result can now be 


configured as not reportable, reducing clutter in the hierarchy. 


@ NON-EXECUTING RESULT STATUS — Ifa rule does not process at Data Acquisition module startup 
due to lack of input, a pause icon will show for the result until the rule is processed the 
first time. 


@ DESCRIPTORS FOR RULE RESULTS — Ability to generate a list of descriptors and configure a 


rule result to return a descriptor. 


@ DATABASE WRAPPING — Users can now configure and control the size of the database and 
define database space allocation for different types of storage. 


@ 1-SECOND DATA HISTORIAN — Support for 1-second data capture and storage to allow static 
data trending at 1-second intervals. 


GRAPHICAL USER INTERFACE IMPROVEMENTS... 


@ PLOT SESSIONS — Plot sessions can now be organized using folders for easier navigation and 
reduced clutter in the Plot Session Manager. Security enhancements allow plot sessions 
to be designated as Public, Read-only, or Private, according to the users’ needs. 


@ VIRTUAL VIEW — Enhancements include line drawing capability and free text entry. 


MANUAL DATA ENTRY — Manual data points can now be created in Display, and edited from 
the tab list. 


@ PLOT ZOOMING — A toolbar is now available for easier control of plot amplitude zooming, 
based on a user-selectable percentage of full-scale range. 

4 PLOT HEADERS — Headers now include a rich set of point-specific information. The headers 
can now be collapsed to one line for all plot types to provide more room for plotting 
data. 
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PLOT ANNOTATION — Text can be added to the plot next to the data it describes. 
@ TRENDMASTER® ENHANCEMENTS — Spectrum plots now have moveable sideband cursors, 


and the ability to set a cursor on higher order peaks, then back-calculate lower orders, 
for increased accuracy in identifying defect frequencies. 

@ MAP PLOTS — Compressor map plots can now be previewed from the Compressor 
Map Manager as map data is entered, without having to leave the dialog. Label 
location on compressor maps is now user-selectable. 

4 TREND LABELS — Event labels on trend plots now match the text from the Event 
Manager. 

@ PLOT DATA RANGE — The Plot Session Configuration dialog can now be launched by 
double-clicking the status bar, allowing easy changes to the default plot data range. 

4 REPORTS — Journal and Inspection reports are now easier to produce, view, and 
print. 


USER'S GUIDE ÎMPROVEMENTS... 


A hardcopy System 1™ User’s Guide is now available, in addition to context-sensitive 
online help screens. This definitive “book” on System 1 is not version-specific, providing 
an in-depth look at the operation of System 1, particularly focused on using System 1’s 
display and user interface functions. 


SUMMARI 


Versions 3.0 and 4.0 of System 1 software 
deliver key capabilities that truly allow you to 
manage all your assets under a single platform 
with the addition of support for our Trend- 
master scanning sensor-bus architecture, better 
ability to define custom asset types, and Decision 
Support functionality that can be used on any 
asset in System 1’s database. While our early 
System 1 literature said “all your machinery,” 


it can now rightly say “all your assets” when 
conveying its scope. And, System 1 now fea- 


tures powerful new connectivity to a wider 
range of Bently Nevada hardware and software 
as well as non-Bently Nevada products through 
an ever-expanding list of both proprietary and 
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open protocols such as OPC and an MRO 
Software MAXIMO® interface. The new 
MAXIMO‘® interface allows the world's most 
popular computerized maintenance man- 
agement software to bidirectionally interchange 
data/information/transactions with System 1, 
bringing condition monitoring, document 
linking, Decision Support, and maintenance 
management functionality together in a totally 
integrated environment. 9 


For more information on System 1, how it enables true asset 
management capabilities, and the benefits it delivers for 
your organization, contact your local Bently Nevada Sales 
Professional or visit us online at www.bently.com. 





"BUT | THOUGHT 
BENTLY WAS JUST 
FOR ROTATING MACHINERY...” 


Most of our customers know 
us so well for our strong 
capabilities in monitoring 
rotating machinery, they 
assume that's all we can 
do. System 1™ changes that 
with an amazingly flexible 
design that allows it to 
address virtually any asset. 
How? Where does System 1 
get data for “other” assets 
if not through Bently Nevada 
monitoring hardware? And, 
even if you can get the data 
into System 1, what can 
you do with it? 


Let's consider just one 
example: combustion mon- 
itoring ona boiler ina 
coal-fired power plant. The 
data related to the com- 
bustion process, the condition 
of the boiler, and the con- 
dition of the combustors 
themselves resides in a 
stand-alone monitoring 
computer. This data can be 
easily accessed by System 1 
using a standard interface 
such as Modbus®. Once in 


System 1's database, 
graphical icons of the boiler 
and its constituent ele- 
ments can be built or 
imported, and used to 
display status and current 
values of any measured 
parameters for the boiler. 
Alarms can be established 
on parameters of interest. 
Trends can be displayed. 
"Virtual" variables can be 
developed by combining 
measured variables logi- 
cally, mathematically, or 
in other ways to create 
“virtual” measurements. 
These virtual measure- 
ments, just like actual direct 
measurements, can be dis- 
played, trended, alarmed, 
and manipulated like any 
other data in System 1. 


But perhaps the most pow- 
erful element of System 1's 
capabilities is Decision 
Support. The data related 
to the boiler can be auto- 
matically analyzed using 
rules you write yourself, 


allowing you to embed 
process, operating, main- 
tenance, and other 
knowledge. “Intelligent” 
alarms can be generated 
and communicated to anyone 
in the plant in the ways 
they choose...cell phone, 
pager, e-mail, wireless PDA, 
desktop annunciator, even 
hardware annunciator. If 
the host system providing 
data on the boiler has its 
own data calculation algo- 
rithms, as in the case of GE 
Reuter-Stokes' combustion 
optimization system, this 
data can be combined with 
System 1's capabilities to 
optimize not just fuel effi- 
ciency and emissions, but 
mechanical condition and 
boiler lifecyle costs as well. 


This is but one example. 
Valves, heat exchangers, 
vessels, even instrumen- 
tation assets can all be 
addressed by System 1. | 


